Renal cortical accumulation of phenobarbital in rats and rabbits: lack of correlation with induction of renal microsomal monooxygenases.
Subchronic treatment with phenobarbital induces renal cortical microsomal monooxygenase activities (e.g., ethoxycoumarin O-deethylase, benzphetamine N-demethylase and arylhydrocarbon hydroxylase) and cytochrome P-450 content in rabbits but not in rats. The mechanism responsible for this species-specific difference in renal cortical enzyme induction remains unknown, but may be the result of differences in the renal cortical accumulation of phenobarbital by these two species. Rabbit kidneys may be capable of accumulating more phenobarbital than rat kidneys. In the present study, accumulation of phenobarbital by renal cortical slices and the disposition of phenobarbital in vivo were determined. Both rat and rabbit renal cortical accumulation of phenobarbital was partially energy-dependent and inhibited by SKF-525A. Renal cortical accumulation of phenobarbital in rats was also inhibited by piperonyl butoxide. Accumulation of phenobarbital in rabbit renal cortical slices was not greater than that in rat renal cortical slices. Furthermore, rabbit renal cortex did not accumulate more phenobarbital in vivo than rat renal cortex. These results suggest that the different enzyme inducing effects of phenobarbital in rat and rabbit kidneys is not due to quantitative differences in accumulation of phenobarbital in renal cortex.